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(54) DYNAMIC DELAY ACK CONTROLLER IN MOBILE TERMINAL AND DYNAMIC DELAY ACK CONTROL 
METHOD IN THE MOBILE TERMINAL 

(57)Abstract: ^^.^ 
PROBLEM TO BE SOLVED: To provide a dynamic delay ACK 
(acknowledgement) controller in a mobile terminal that can eliminate 
a relay by a duplicate ACK due to inverted packet reception 
sequence on the occurrence of temporal path duplication in the 
case of application of a path optimizing function of a Mobile IP 
(internal protocol) at handover so as to avoid wasteful packet re- 
transmission by a server thereby enhancing the throughput of entire 
communication. 

SOLUTION: On the occurrence of detection of hand-over by a link 
state inspection processing section 32, a delay ACK start/end 
designation section 34 sets a delay ACK reply period to confirm the 
reception in the order of a sequence number from a base station 
unit When the period is set at packet reception, when a function of 
a reception sequence number inspection section 40 and a timer 
processing section 44 detects that the sequence number of 
received packets is not a sequence number to be substantially 
received, the duplicate sequence number is not transmitted to the 
base station unit through the dynamic delay ACK control. 
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^f-S). A-H^'f ^^^f'ttt. A>h*::r-A-5S^ 

Bttci)je*jii^ A c Kftiriaiw^^nrii^wppTSrS^-r'S 
rzstxoy^ifx^O, r 1 J «Ji-&(ci!)6^jlMACKS!l 

[0 0 4 9] $fc> ^-f Vj!iaa5 4 414, #^P#P^a^ 
(cA-K^-rv^^i^^ roj t-r-SA-H^-f V 

•7) s^^T^). Mtc. y :7 h^-r-T5aa*iTB#tci4. 
nmmx$,K), Tcp±xACKit^^^vnn*n^uii 

i^t^iKl^lCfc^TM^^nSo #^R#PBlbit4, ACK 

f4, iics«$nT-?-«)v'-y>x#^*taiBge«ifcj«i^ 

lC*t-r -5 A C K ^#^P#Pb1 b O -7 ^ h U t b TJiS 

[0 0 5 0] MfC, ^"f7ffl,SSR4 4(4, S#->-ir> 
XS^^^gB4 0*^eSjWjlMACK$iJ^i^7Wfci!6<0 

^^•^mmfimm^n^t, hst/JA-H^-rvo 

K)e&+Y>-fe;VL. A-H^"fV77^Sr roj \zf& 
^T^, ^fc, A-H3^-f AT'i'hA^Sg^-r-st, y^ 

h^^^^^\>-^)V\.. )\—Y9^-^yy'f^ roj 

t^ia^b, SMACK^^gC4 2 tCjgMACKy^^ 
(m2(D7^;5'> ©S3tStfeat-S. ilMACK^^i' 
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[0 0 5 1] jlMACKiS^gP4 2(i. ^mi^-TyX 
#^^^gi54 0 *^ ?)gMA C Kjili©;ta?)®^^fe«> 
fip-feil® A C K 7 5 ^Oia:^flt«Sr§ttSlo fc^^JC, 

jl®ACK7 7^*^*7fe^^w roj T^nti ru tc^ 

[0 0 5 2] m^-Z. *Slifijei[8tC*>*^-5»l!lffl*^@ /tf 

tc*3tt-£.iftWjiMACKSfJWgBi a <j^mmzr:>\,^xm. 

*iS^ft«S*^BtC:felt4i!lWjlMA C KfflffllgBJCii 
V^T. W)WjSMACKSfJWcO^aSSrfT5#|li*S^-r0-e 

[0 0 5 3] C:©02 {C*TXt--;/7'S 1 iCiStiT. 

«iJS*gerBSdie,TCP/^'^-y hd^SM^nst, 

MACK:75i^*^ rij ic^^^nTVi-SA^f^d^Ti^^ ^fl 

[0 0 5 4] CIC;-^. l(je?JilMACK7 5i^<D^^Srff 

*i!ie«ijgMACK««iaiiSBfc*5ViT. '7'f ■v^;^u>i^ 

[0 0 5 5] lI3(CS^-rX7^-;/y2 1 tCiSt^^T, U>i' 

«^'^]gj!!iagi5 3 2-eB s u;?. hgcs o*t^-^"j ytf 

^tli$n^t« ^<DA> F;t-A--(D^^*ijlMACK 30 
[0 0 5 6] ca>ji^SrSttl{-3fcilMACKgBS& • 

ACK^^^y*^ rij (cis^^n. m-^nwicw^yz-m 

WilMACK^^i^*^^, Efl-^ roj i-r-SfcsexD^ 

TI^^Btra c |}>aCi!ie<)iSM A C K 7 ^ ««IIS§5$ tl 

[0 0 5 7] ±IBE2C0X?--;':/S 2 0«ISiK;^, 
jlMACK77^*t rij tc:ia^$nT«ri;5:ttn«. fiP 40 
^ roj -Cabn«A>H::j-— A— diSS^bTVifit^© 
-e. ji}SACK^iEgC3 8ttACKM^i5aagR4 

[0 0 5 8] fip-fe, a«WTCPAy-v hSdJaStL 

A'-y^TiCT^-^d^jiiirasti. 7.^y:fs 5tc*3t»T. 
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TCPA^r-y hcDtH;bji!l31 (TCPtH^^SaS) /5^ff*5tl 
■5. Cn(Cj;-QTACKJl£:§*iTCPAyy hlCjfA^ 
tlTBS^^LT-y— A (H^-a-T) 'vMftSns, CI 

[0 0 5 9] XT^-yT'S 2««l^)^*, KjWilM 

ACKVyififi rij tC^Jt^nri/Jnii. A>H:t— 

A-^±Bt<DjiMACKjCig:fflF.^i:;^-:3Tt.i^©-T?. X 
T^-y^S 6(C*3UT> §fi->-^>X#^«iagB4 OT? 

[0 0 6 0] IP-^. 5;*:§m->— '>->X#^i:S«->- 

6" §m->— 'y>XS^*^" 9" T? 

»n«. «;^§fi->-^r>X#^*t" 9" fc^M^tl 
^. Sfc§m->— fr>X»^*t" 6" J;Dt)/h$ttn 

[0 0 6 1] J^xry^'S 7 fC^liT, SM->— 

>X#^^^gB4 0T> ^r>x#^*ti>:tC§M 

ns, :L(r>n^mm. ^-a-c»n«i!iWii3iACK$ij 

[0 0 6 2] C(Dfe«(Cjt£:CT^''rv^3Sgp4 4T«, 
X^^^yT'S 8»C*5V^T, A— K^-f Tij c 

rij tcs^snxtrnti, X5^>yys ucb?So 

[0 0 6 3] roj T$.tltS. XT^-yT/SgtC 

ffitztbo^ rij ic^^^n, S^ci|t^8#FBlaS>^fCA- 

H^'-f-T^^d^* roj fc^^-rs^"f7*<K^3n. 

|B|Bt(c4#^B#FBlb#mtcV7 hiJ^'f v5!l3S(tcp softtim 

ys 1 (cM^. 

[0 0 6 4] -5?, Xx>y:7'S 7«ipJ«i^m, 
'Jr > X #^ tC Sff-r-^ # -> - > X #^ t -a b T 
l/i-Si-r-S. 0iJ^tf. X^5/7'S5, S8. S9<Dfsgtl 
1fiiS^i^X7-y:fS 1 tCMofcISC, TCPA^ry hSM 
■r->-'5r>xW 5" ©Airy h;&i§«$tlfc^, X 
T^-yT's 7©W^«aa»'iiJ»L^c^:-r^. 

fcs^gT'^^i^— ^>x«^K)" 5" tsm->-'>->x 

m^<n" 5" *t— Sc-rSCDT, X5=--y:/S l OC^feV* 
T. Sfi->-ir>X»^;^3icfiI54 OT. ^^CJCS^-T'^^ 

->-y>x#^*^" 6" 

[0 0 6 5] CW^. X7^-y:/S 1 1 tC*3ViT, 
-ir>x»^«ISa54 OT. S«->-ir>x»^*iS;*: 

-5. s^v— 5r>x»^*t±iH" 5" -^mx^t 
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iiMACK^«SB4 2 \zmmACKmm(Dtzsb(ommi>i 

[0 0 6 6] c<D&m^^»rcmmACKm^^4 2 
x7^-;/:?'s 1 2 rc*5v^T, mmACKy^'ifumm 
roj -c*^*^<h*^*^*i*ij^$n-s>. ^ww^ig 
roj rij {c^^$nTt»n«. T.^-y-f 

S 1 JCHS. 

[0 0 6 7] roj T*n«XT--y:/S 1 3JC:fet»T, 
il3gACKIS^g|54 2 T-jlMACK7 7yi6i Tlj (CK 

[0 0 6 8]-:^. X-T^yT'S 1 1 

ifSo Xt^-^'T'SS, S8, S9, S12. 

S 1 3C0<Bm*^*^eX5^-y7'S 1 TCP 

Snfc^, T.y^-yZfS 1 1 (0*IJ^JftllCilMbfct-r 

->-y>x«^(75" 6" (c— g(-r-5WT% ^mi^—^y 
x#^M^gB4 oA^e,^< v^aisaB4 4tc»)e«)>i®Ac 
K M w 7 ® * « -7 ffi s tfe $ n -5 . 

[0 0 6 9] '<Dft^5rSttfc^-f V®SgP4 4-rtt, 

5£A^^i'>-«r;P$n, A-h*^-rv7^i^*« roj \zwt 
^sns. c:nfrj;oTi()MjiJiACKaP7i^«$73 

[0 0 7 0] ^*:fc. ±IBXT--y7'S 9{c*lt^Sj«(jlM 
AC K»JffllC*3tt -5 A- H^"fV®a*, S4*#flgU 
TittHjf^. 04 

lC*5tt^filWiiMACK$iJffll^gtCi3ViTA-H5''rv 
[0 0 7 1] H^-f V^!!ia{C*3V>T«. 04 

^-rx^^-yys 3 1 jc*3tiT. 5"rvsaagi54 4T#^ 
A- K^'-f -^^^i/*^* roj \zmfs.-&n^, cintc<fe-:3 

TW;e<)iiMACK*iJ^S9*i«IT-r.5. Mf-. X5=-«>:7'S 3 
2(C*3liT. jl®ACK^^gg4 2Tj1MACK:75>/ 
*i roj (C^^^tl, X5^>y 3 3 tt*3ViT. ift-^fC 

ACK<£je^t--5/cift(D7^iyd^ rij tc^^sn, A 

[0 0 7 2] iJctC, ±fBX5^-;/ys 9{C:tett-5*;WjiIS 

[0 0 7 3] coy:7 h^s'-TTaiaiciitiTtt. 05 ic 

^TXT^ytT'S 4 1 tCiJfciX. S^->-'5r>X»^«l^£ 

gC4 0TjBMACK7 7i^*^ rij tc:S5fe;SnTt»**» 
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n«jl]gACK^SgB4 2-C, Xt^u/^S 4 2 lC*3t> 
T. ji31ACK7 7i^*i*IS^«) roj I'gEjgSn. X 
T^-^T'S 4 3(C*5V»T, it-fef'ACKS^JtJ^-r-Sfc*© 
•yv'flf' rij ic^^$n, jlMACK:^'>>^*^<> 

i'U^>h^tlfc^. XT^iy^S 4 4tC*5HT, ACK 

ji«5aaa54 8TTcptH:^5!ia*«5ifT$ns. 

[0 0 7 4] -^-LT. XT-yT'S 4 5 fCiJ^JT, ^'-fV 
Sagg|54 4-r4#^B#rBlbJJ>miC. XT->yyS4 1~S4 
4©yy h;J''f v^aadcp sofltiDio)*Slfft"'2>^''f V 

fc. Xt->;/::^s"4 1 T'jl®ACKy^i^*<7^IS^© 

roj -ej&n«. BPB#x7^y:/s4 5<o5!ia*^siff^5n 

-5. 

[0 0 7 5] S6tiT. **i6}gSgtC*idi-5i^lfcffl*^M 

ej«)iiMACK«ijiaiiSBi oic*3ViT«. ')>p^mi^ 

3tE«iagP3 2T. Sfl6^SeF^i^f)lB#«>A>H:;t-A'- 

W^^^^UJL-. ilSACKMiS • *l7Jt^gB3 4T?. 

>y h*t->-^r>X#^)lilCS<t$tXfc;it€:«^-rSjl 
JgACKjS^WKSr^^-rs. jlJffiACK«l3lEgB3 8 

0, i5"f vfflagP4 4T^^^n«.§ij^^©r. si*^ 

#^*<*3feSftt-'<*->-'Jr>X#^T?&:tij:i:*<«^a 
**^gB'v2l<i t J; o fcf -SidMaM A C KSiJ^S? 
[0 0 7 6] SEoT. jifiT'D hn;i/ (Mo b i 1 e 

ipyahujv) izii\f^m^mmitmm<DA-(>^^ 
(Dm^m'm^^ion^m'^, a> h-:^-A'-{c<fc o— s# 

n-SA'^-V hCD->-^r>X#^(7))lSl?d^a»eb, /N>H 
:j-_A--^4^. -^WPBl^lHif 2fite*^^^-r ^ C 

^^rs. :io)m^m\ziy-'^>xmno:>mffmmi)m 

^LTt>. l(ie<JgMACKMiWtC<J:OattLfc->-^> 
XS^WA-Jr.;/ h (ACKjr^S^tjfA^nfcA^r-;/ h) 

[0 0 7 7] A>H:t-A-5!^««iSMACKJiK§W 

r,^^mt^r^(DT, m^mmm^vx hm*>\zACK 

50 ±$-ar-&CtdtpIffitJS:'5. 
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[0 0 7 8] mtz. mmmmACKumiizidt^^Tit, v 
^© ^*,m±(Ozy—^>7.m^ * -^tr a c k *j«:§-r* 
j:.7'yh^mmr^cti)i-sjmt^^. sic, 

CO 0 7 9] *;t. *lliSJ^g|(c*^di^#l!)«*Sffi{c 

v^-'y >X#^ ■r'<# ->-^ > X #^ i: O- 

M > x## t 'b- > X #^ t *i-iic-r 

s^l^tc, y\-F:S"f Tty7 h5'-rTi:^+-v>-fe;u 

7LTjl«©ACKj«:#^!aa*fT5e:t*«T?^s^»*s 

CO 0 8 0) **JSJg^tC*^d»S^»jia5SSgC 
*lt-5i!iWjlMACK$gS|gS»C*5ViTtt, 
>X»# <»: y > X #^ O^F-Std^fiJ^ 5 

ntim^iz. Sfi->-';r>x#^i;Ofc/h^t^->-y> 

ACK^^^rs^^T'SCltT?, S^i^—r^XS^J; 

Tti^Ct^^^iST^S. ^CO^m. ilMACKje^ffi 
WTt). S^->-'y>X#^J:0 fe/h^f i^»->-y>X# 

CO 0 8 1] 

ACKmm&miBLU^mmmmm\zion^mmmmAc 
tamiz, MMACK^si^mm^m^v. mmm&mft^^ 

(nn*r y hSMNfCilMACKiS^Wr^dt^S^nTi^ 

^fs-Eo is^ L . jiM A c Y.^s'^m^tm'^ ^ nr 

^ Sfi > X JKSfi-r ^ ->- y > X #^ 

T!S:tttl«, S1tL'fc->-^r>'X#^WA'^5/ h*±e 
S^^gS'N.jifi L )^ J: 5 (C -r -1. ae^JiUg A C KMP 
SrfT^Ci-e, ->-y>X#^®|ll*iS»te*^5!±bT 
fe, S1«bfc->— ir>X##COA^r.y h (ACKJiS^^t 

ctdtii<*ts. ;:ntj;oT3i«^«t®x;i/-y«y h 
CO 0 8 2) *5g?g«»«iS85|;SiSC*5tt««)W 
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il® A C K $iJffllgB& CJf^^Sl^g* *5 S » W jIM 
ACK^ffll;&ffi«. S(i->-'^>X#^i2|s:3tE§«-r'< 
^>'-^r>X#^<t^— SfOig^lC, ®iSga®ACKW 

IftWilM A C KSiIffllfC*5ttS AC Kl£:§«)2l^^''r 5 > 

> Y^-n-^^^(j:)m.^'mki)m^t^mii\z. m i 

CO v -cm 1 ® 7 5- y © iS^ *tJt -r ^ d t IC ^ -3 T 

/o W}mmmACKmmt:n^z.iiifi-x^^, ^oymmmz, 

ACKjC^^Mmr-SCltAt-C^^. COig*. 

b T§fi b^i i^--^ >x#^ s^ty A C K SiSS 
•t^tctf). l®^iS»te'*'<DACK§«jgMfCj;-5+>— 
if -f A T r> h & lHl®-r -5 C i: ^ ^ ^m*^ * S . 

CO 0 8 3] sfc. ^^m<Di^mi^mmm\ziii,f^mm 
mmACKm'mmmRz^^m^mmm\ziin^W)6^mm 

ACKttffll;^^«, jlMACKjlS§ffiK<0S:5tStfcSfi 

y > X #^ (CIS b TS;^§fS y > X #^ SrHir 
20 b. :§<t>'-'Jr>X#^i:*3l5§^tT^^->-y>X# 

^(cmic?7 9i^^<SK?-rsc:fr. S{t>'-y>x# 
^*««;*cS{i->-^r>x#^J:Ofc;*c#l»«^. 
«v'-y>X»^«:§«->— ^>X#^lcK«r (^S) 
•rs:it*^T^, *fc§<i->-'!r>XS^*^e;*c§m>' 
-'^>X#^<i:-S5cbTVm«, mi&tKm2 0^'fV 

30 mmACKmm'&mT-r^z.t-fyi-n^^o 

[0 0 8 4] COi^*. §ft)SSfe*^'*b;5:t,i®«1^^T 
Wnti. S)WjlMACK$(|»**l7bT5l^OACK*S 

[0 0 8 5] sfc. :^9tm(D^m^mmm\z^n^mm 
■mmACKMmmmnzf^nm^mm\ziin^W)mmm 

^>7.m^t(D>F-mmm^tiitm'^iz. ^mi^—tr 

[0 0 8 6] CCO^m. ilHACKlS^^PBlTt), Sfi 
->— ^r>X#^J;0'fc/h$l/^->— ir>X#^<DA^r.> h 

[0S<^ffiWj:l»B«] 

[01] ^mt^^mm\zii»^mwMmACKmmmm. 
[0 2] «e<jjiMACKfwiio5Ba*ff5^jB*^-rEi 
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[03] u-i^uT^uy-^^mi^^mm^nomm^^ 

[04] A— h'3"f75n,a^fT5^IB<£^-r0-r**. 
[05] h^-f •x'^Bis*fT'5¥Jra*s^t"0Ta&«). 

[t?F^©ltt^] 

1 0 -mmmMA c KftijtwgB, 1 2 -m^t^-^' u > 

®ffiai5x 2 0-t*— 3>-7k— AiaSgP, 2 2-BSU 
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XhMSrSaaSB. 2 4-gaBS^!!lSSB. 2 6-lia85ft 

SSB, 2 8-'7'f-\'u;^u ^^x— ^'fiassp, so-b 

S'JXhg|5. 3 2-U >i'^^^^^SaSgi5, 3 4-ilM 
ACKiate • ^ITfg^gB, 3 6. 4 4-^-rT2iaa5. 
3 4 0-S<t->-y>X#^^ 

iiSB. 4 2-ilMACK^^gP. 4 6 •••TCP/1ir»/ h 

^iiiaisaj, 4 s-ACKiififiasgc, 5o-i p:/p 



[01] 



[03] 



^ 



304- f BSU;^hg' t !: jBS»MKSprfflg8Pi 



24-, 



TT 



26 Ejffljagg I 



12 



22 



.16 



44 



"40 '-T 

^ — ,7 

1 ^42 



T 



J4-38 



48 



I IP^a hJJMaatt H -50 



-20 



□ 



10 C 7-<'»t^xu>»ttBW«ga3 



-S22 



[04] 



C/x— K^-rrAa (tGp_haRlllniol) 

1 



I 



YES 



< 



[02] 



c 



S2 



r : 

S1 ^ TCP/f^h5ii| 



SII 



NO 



S3^ 



S33 



S4- 



jVES 

jWcMTT ^»V-^x»^m>r S10 



I 



1^ 



S14 



jVES 



S5 



BEST AVAILABLE COPY 

(11) 4tiB2 002-223467 



[05] 



'ES 



r 

S43 



(tcp^floRUfno) 



'S45 



